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The system Sn— Te—1I was investigated by DTA and X-ray powder methods.
No intermediate ternary phase exists in the respective phase diagram. Reactions of
the components on pseudobinary joins are easily explained by the phase relations.
Liquidus isotherms of the ternary system are given.

The present investigation is part of a systematic study of binary VI—VII [1—3]
and ternary IV —VI—VII systems [4] (IV = Sn; VI = Se, Te; VII = Cl, Br, I).
The system Sn—Te—1I is interesting because the existence of a ternary phase
SnTel, has been reported [5], while the reaction of Snl, with Tel,has been found
to take place by formation of Snl, and the subiodide Tel (x and/or f-modifica-
tion) [4]. Hence, the join Snl,— Tel, of the ternary system is not quasibinary with
an intermediate phase SnTelg, but pseudobinary. Therefore, a possibly existing
phase SnTelg should be metastable with regard to the respective phase diagram.
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Fig. 1. Intermediate phases of the binary sections Sn— Te, Sn—1 and Te—1I of the ternary
system. Numbers in parentheses represent melting temperatures (°C)-c = congruently melting;
p = peritectically melting
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The complete ternary system Sn—Te—1 was investigated by DTA and X-ray
powder methods in ordér to yield a deeper insight into the respective phase rela-
tions and reactions. Figure 1 shows the intermediate phases of the binary sections
Sn—Te [6], Sn—1 [7] and Te—1I [1] of the ternary system. Melting temperatures
and the melting behaviour of the binary phases are given.

Binary phases (see Fig. 1) (except for Tel,) were prepared from the elements;
Tel, was obtained by dehydration of freshly-prepared H,Tel,- 8 H,O [8].

DTA measurements were carried out using a Braun DTA (R. Kniep). Mixtures
of the respective components were sealed off in DTA tubes of quartz glass by
simultaneous evacuation and cooling with liquid nitrogen. Reactions of the com-
ponents during heating were controlled by DTA. Subsequently, the samples were
quenched from the melt and annealed below the first melting temperatures for
several weeks. The annealed samples were again investigated by DTA during
heating; phase equilibria in the solid state were studied by the Guinier technique
(camera Enraf-Nonius FR 552) using monochromated nickel-filtered Cu—-K,;
radiation,

Results and discussion

Figure 2 shows the five quasibinary cross sections of the ternary system. They
represent two-phase equilibria in the solid state; the respective phase diagrams
are simple eutectic without intermediate ternary phases. Figure 3 shows the
system Snl, —Tel, as a representative example of the various quasibinary sections.
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Fig. 2. Quasibinary cross sections of the ternary system Sn— Te— 1. The dotted line shows a
pseudobinary section including reactions between Snl, and Tel,. 1. Snl,, Tel,, I} 2. Snl,,
x-Tel, Tely; 3. Snly, Te, a-Tel; 4. Snl,, Snl,, Te; 5. SnTe, Snl,, Te; 6. Sn, SnTe, Snl,
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Three-phase equilibria (indicated and explained by the numbers 1—6 in Fig. 2)
are separated by the two-phase equilibria.

The join Snl,— Tel, (dotted line in Fig. 2) is pseudobinary. There are five differ-
ent phase equilibria in this section:

I: Snl, + Tely + I, (2 in Fig. 2)
II: 3 Snl, + 2 Tel, — 2a-Tel + 3 Snl, [4]
III: Snl, + Te + a-Tel (3 in Fig. 2)
IV: 2 Snl, + Tel, — 2 Snl, + Te [4]
V: Snl, + Snl; + Te (4 in Fig. 2)
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Fig. 3. The quasibinary system Snl,— Tel,

Fig. 4. Liquidus isotherms of the ternary system Sn— Te—1I (temperatures in °C)
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In this way, the reduction of tellurium from the formal oxidation state +4 (Tel,)
to +1 (Tel) or 0 (Te), and the dependence of the degree of reduction on the
amount of Snl, involved in the reactions, are quite easily explained by the phase
relations of the ternary system.

Progressive reduction of tellurium from the formal oxidation state +4 in Tel,
down to —2 in SnTe takes place in the pseudobinary section Sn—Tel, with
increasing amounts of Sn (see also Fig. 2).

Liquidus isotherms of the complete ternary system are given in Fig. 4. Sub-
traction curves (starting from the eutectics of the binary sections) are marked
by a single arrow and indicate “thermal valleys”. Reaction curves are marked
by a double arrow and indicate a break in the slope on the liquidus surface. The
lowest melting temperature of the ternary system is near the eutectic at 88 at. % 1
and 77° in the binary section Sn—1.
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N

REsumE — Le systéme Sn— Te—1I a été étudié pa ATD et rayons X sur poudre. Il n’existe pas
de phase ternaire intermédiaire dans le diagramme de phases correspondant. Les réactions
des composants en systémes pseudobinaires s’expliquent facilement par les relations de phases.
Les isothermes des liquidus du systéme ternaire sont données.

ZUSAMMENFASSUNG — Das System Sn— Te—1 wurde durch DTA- und Rontgenmethoden
untersucht. In dem Phasendiagramm existiert keine intermediéire Ternirphase. Die Reaktio-
nen der Komponenten der pseudobiniren Koppelungen kénnen durch die Phasenverhiltnisse
leicht erkldrt werden. Fliissigkeitsisothermen des Ternirsystems werden gegeben.

Pesiome — C noMomsro ITA 1 nopommkoBoit pentresorpaduu ueenenosana cucrema Sn—Te—1.
B cooTBercTBytomiell $azoBoi HmarpamMme He YCTAHOBJICHO CYINECTBOBAHHME IPOMEXYTOYHOMN
TPEXKOMIIOHEHTHOH (ha3pl. Peakimu KOMITOHEHT ¢ NCEBAOCHHAPHBIMH COSHHHEHMAMM XOPOILIO
00BACHUMBI Ha OCHOBE (ha30BbIX COOTHOIIEHMIL. IIPeaCTABICHEI H30TEPMEBI JIBKBHAYCA 3TOH Tpex-
KOMITOHEHTHOU CHCTEMEI,
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